The pUL56 of pseudorabies virus variant induces downregulation of swine leukocyte antigen class I molecules through the lysosome pathway.
Pseudorabies virus (PRV) is the causative agent of pseudorabies (PR) which causes large economic losses for Chinese swine industry since breaking out in late 2011. As a member of herpesviruses, PRV is able to escape the host immune elimination and establish latency, resulting in persistent infection. Here, we report that a currently prevalent Chinese PRV variant down-regulated swine leukocyte antigen class I (SLA-I) molecules on the surface of PK-15 cells and targeted them for degradation through lysosome pathway. Viral pUL56 protein, independent of other viral proteins, was associated with this function by inducing degradation of cellular SLA-I heavy chain (HC) in a manner that was dependent on the lysosome machinery. In addition, pUL56 interacted with SLA-I HC and increased its ubiquitination. Further studies demonstrated that the late domains (PPXY motifs) of pUL56 were required for the ubiquitination and degradation of SLA-I HC by pUL56. Together, our findings reveal the mechanisms by which PRV interferes with cytotoxic T lymphocyte (CTL) responses and provide novel insights into the roles of PRV pUL56.